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DETAILED ACTION 

Applicant's response was received and entered March 23, 2007. 
Claims 1-50 are pending. 
Claims 1-18 and 23-31 are allowed. 
Application is currently pending. 

Response to Amendment 
Applicant's arguments and amendments with respect to claims 1-50 filed March 
23, 2007 have been fully considered but they are moot under new grounds of rejection. 
Examiner acknowledges and wishes to express his thanks to Applicant's 
Representative Mr. Edward Bulchis for attempts to prosecute this Application as 
efficiently as possible. Since all claims are not allowable over prior art, Examiner is 
unable to amend claims 36, 42, 44 and 45 as discussed, because the emailed 
amendments are not considered official and are not part of the record. However, the 
finality of that action is withdrawn. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 19-22 & 32-50 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lin et al. US Pat no. 68801 17 B2 and further in view of Nadeau-Dostie et al. 
As per claim 19: 

Lin teaches a memory module, comprising: a memory device (Figure 2 # 50A-C); 
and a memory hub, comprising: a link interface for receiving memory requests for 
access to at least one of the memory devices (Figure 1 # 26); memory device interface 
coupled to the memory devices, the memory device interface coupling write memory 
requests and write data to the memory devices, the memory device interface further 
coupling read memory requests to the memory device and coupling read data from the 
memory device (Figure 1 # 22); and a variable frequency clock generator producing and 
coupling to the at least one memory device a clock signal having a frequency 
corresponding to a frequency control signal (Figure 1 # 24); and a self-test module 
coupled to at least one of the memory devices, the self-test module being operable to 
generate the frequency control signal so that the frequency of the clock signal varies 
over a range (Figure 1 # 24, column 4, lines 15-65)), the self-test module further being 
operable couple a series of first input signals to the at least one memory device and to 
receive output signals from the at least one memory device and determining based on 
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the received output signals whether the at least one memory device properly responded 
to the series of first signals. 

Lin does not explicitly teach varying the frequency while the memory device is 
responding to a series of first signal and Lin does not teach testing a plurality of memory 
devices. 

However, Nadeau-Dostie et al. in an analogous art teaches varying the 
frequency of the test clock while the digital device is responding to a series of first 
signals (Abstract). Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to enable Lin to test a plurality of memory 
devices and vary the frequency of the test clock, as that would enable Lin to test 
multiple memory devices in various time domains making the testing more efficient. 
Further, the frequency multiplier circuit in Lin possesses the ability to change the 
frequency of the test clock over a range, therefore it would be obvious to one of ordinary 
skill in the art at the time of the invention to use the multiplier circuit and vary the 
frequency in order to test how the memory devices respond to various frequencies. 

As per claim 20: 

Lin/Nadeau-Dostie et al. teach the memory module as rejected in claim 19 
above, wherein the self-test module further comprises: a delay line receiving the clock 
signal from the variable frequency clock generator and generating a delayed internal 
clock signal (Nadeau-Dostie, Figure 4); and a flip-flop having a data input coupled to 
receive the first signal, a clock input coupled to receive the internal clock signal, and an 
output coupled to the at least one memory device (Figure 3). 
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As per claim 21: 

Lin/Nadeau-Dostie teach the memory module as rejected in claim 19 above, 
wherein the memory hub further comprises an externally accessible maintenance port 
operable to provide access to signals indicative of whether the at least one memory 
device properly responded to the series of first signals as the frequency of the clock 
signal is varied (Figure 1 # 36). 

As per claim 22: 

Lin/Nadeau-Dostie teach the memory module as rejected in claim 19 above 
wherein the memory hub further comprises a plurality of link interfaces (Figure 2 # 40, 
42, 44), a plurality of memory device interfaces (Figure 2 # 50A-C), and a switch for 
selectively coupling'one of the plurality of link interfaces and one of the plurality of 
memory device interfaces (column 8, lines 5-60). 

As per claims 32: 

Lin substantially teaches a memory module, comprising: a memory device 
(Figure 2 # 50A-C); and a memory hub, comprising: a link interface for receiving 
memory requests for access to at least one of the memory devices (Figure 1 # 26); 
memory device interface coupled to the memory devices, the memory device interface 
coupling write memory requests and write data to the memory devices, the memory 
device interface further coupling read memory requests to the memory device and 
coupling read data from the memory device (Figure 1 # 22); and a variable frequency 
clock generator producing and coupling to the at least one memory device a clock 
signal having a frequency corresponding to a frequency control signal (Figure 1 # 24); 



Application/Control Number: 10/660,844 Page 6 

Art Unit: 21 17 

and a self-test module coupled to at least one of the memory devices, the self-test 
module being operable to generate the frequency control signal so that the frequency of 
the clock signal varies over a range (Figure 1 # 24, column 4, lines 15-65)), the self-test 
module further being operable couple a series of first input signals to the at least one 
memory device and to receive output signals from the at least one memory device and 
determining based on the received output signals whether the at least one memory 
device properly responded to the series of first signals as the frequency of the clock 
signal is varied (Figure 1 # 34), at least one input device coupled to the peripheral 
device port of the system controller (Figure 1 # 32); at least one output device coupled 
to the peripheral device port of the system controller (Figure 1 # 38) and at least one 
data storage device coupled to the peripheral device port of the system controller 
(Figure 1 # 30). 

Lin does not explicitly mention that processor having a processor bus or a 
system controlled having a system memory port, a peripheral device port and varying 
the frequency while the memory device is responding to a series of first signal and Lin 
does not teach testing a plurality of memory devices. 

However, Nadeau-Dostie et al. in an analogous art teaches varying the 
frequency of the test clock while the digital device is responding to a series of first 
signals (Abstract). Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to enable Lin to test a plurality of memory 
devices and vary the frequency of the test clock, as that would enable Lin to test 
multiple memory devices in various time domains making the testing more efficient. 
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Further, the frequency multiplier circuit in Lin possesses the ability to change the 
frequency of the test clock over a range, therefore it would be obvious to one of ordinary 
skill in the art at the time of the invention to use the multiplier circuit and vary the 
frequency in order to test how the memory devices respond to various frequencies. In 
addition, to realize that the apparatus taught in Lin generally includes standard 
equipment like a processor, processor bus, a controller, and various input/output ports. 
Therefore it would have been obvious to one with ordinary skill in the art at the time the 
invention was made to use the mentioned apparatus since it has been held that where 
the general conditions of a claim are disclosed in the prior art, discovering the optimum 
or workable ranges involves only routine skill in the art. In re Allen 105 USPQ 233. 
As per claims 33-35: 

These claims are rejected under the same arguments as claims 20-22. 
As per claim 36: 

Lin/Nadeau-Dostie teach a method for performing signal timing testing on 
memory system having a memory hub coupled to a plurality of memory devices (Figure 
1 # 26, Nadeau-Dostie, Abstract), the method comprising: generating testing signals in 
the memory hub (Figure 1 # 22); coupling the testing signals from the memory hub to 
the memory devices while varying the relative timing between when the testing signals 
are applied to the memory devices (Nadeau-Dostie, Abstract) generating output signals 
in the memory devices resulting from the testing signals; coupling the output signals 
from the memory devices to the memory hub; evaluating the output signals in the 



Application/Control Number: 10/660,844 Page 8 

Art Unit: 2117 

memory hub to determine if the memory devices properly responded to the test signals 
(Figure 1 # 34). 

As per claims 37-41: 

Lin/Nadeau-Dostie teach the method as rejected in claim 36 above wherein the 
self-test module further comprises: a pattern generator producing a pattern of data bits 
each of which is used to generate a respective one the first signals in the series (Figure 
1 # 32); and a comparator coupled to the pattern generator and to the at least one 
memory device, the comparator receiving output signals from the at least one memory 
device and determining a pattern of data corresponding thereto, the comparator further 
and comparing the pattern generated from the output signals to the pattern of data from 
which the first signals are generated (Figure 1 # 34), a storage device coupled to the 
comparator to store the results of the comparisons between the pattern generated from 
the output signals and the pattern of data from which the first signals are generated 
(Figure 1 # 30, column 5, lines 5-40). 

As per claims 42-50: 

Claims 42-50 are directed to a method of the system and memory modules of 
claims 19-22 & 32-41. Lin/Nadeau-Dostie teach, either alone or in combination as 
stated above, the system and memory modules as set forth in claims 19-22 & 32-41. 
Therefore, Lin/Nadea-Dostie also teach, either alone or in combination as stated above, 
the methods as set forth in claims 42-50. 
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Allowable Subject Matter 

The following is an examiner's statement of reasons for allowance: The prior art 
of record does not teach the following limitations: 

The present invention includes (claim 1) a memory module comprising: a plurality 
of memory devices; and a memory hub, comprising: a link interface for receiving 
memory requests for access to at least one of the memory devices; memory device 
interface coupled to the memory devices, the memory device interface coupling write 
memory requests and write data to the memory devices, the memory device interface 
further coupling read memory requests to the memory device and coupling read data 
from the memory device; and a self-test module coupled to at least one of the memory 
devices, the self-test module being operable to couple a series of corresponding first 
and second signals to the at least one memory device and to alter the relative timing 
between when some of the corresponding first and second signals in the series are 
coupled to the at least one memory device over a range, the self-test module further 
receiving output signals from the at least one memory device and determining based on 
the received output signals whether the at least one memory device properly responded 
to the series of first and second signals. 

Claim 1 1 teaches a memory module which includes capability to alter over a 
range the relative timing between when some of the first signals are used to latch the 
corresponding second signals. 

Further claim 23 teaches a processor-based system, comprising: a processor 
having a processor bus; a system controller coupled to the processor bus, the system 
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controller having a system memory port and a peripheral device port; at least one input 
device coupled to the peripheral device port of the system controller; at least one output 
device coupled to the peripheral device port of the system controller; at least one data 
storage device coupled to the peripheral device port of the system controller; and a 
memory module coupled to the system memory port of the system controller, the 
memory module comprising: a plurality of memory devices; and a memory hub, 
comprising: a link interface coupled to the system memory port for receiving memory 
requests for access to at least one of the memory devices; a memory device interface 
coupled to the memory devices, the memory device interface coupling write memory 
requests and write data to the memory devices, the memory device interface further 
coupling read memory requests to the memory device and coupling read data from the 
memory device; and a self-test module coupled to at least one of the memory devices, 
the self-test module being operable to couple a series of corresponding first and second 
signals to the at least one memory device and to alter the relative timing between when 
some of the corresponding first and second signals in the series are coupled to the at 
least one memory device over a range, the self-test module further receiving output 
signals from the at least one memory device and determining based on the received 
output signals whether the at least one memory device properly responded to the series 
of first and second signals. 

The prior arts of record Lin, US Pat no. 6,880,1 17 and Nadeau-Dostie US Pat no. 
5,349,587 do not teach altering the relative timing between corresponding first and 
second test signals over a range, during the testing of a plurality of memory devices. 
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Claims 1,11 and 23 alter the relative timing between corresponding first and second 
signals over a range during a specific test execution. However, prior arts of record 
teach altering relative timing of signals during different tests and not during a specific 
test execution. 

For instance, Lin teaches testing a memory device while latching a plurality of 
testing signals using one two different clocks. However, the timing between two 
corresponding signals is not altered during a test execution over a range. Further, 
Nadeau-Dostie teaches a scan test of memory elements in different time domains but 
the relative timing between two corresponding test signals is not altered over a specific 
range. 

Hence, the prior arts of record fail to anticipate or render obvious the claimed 
inventions. Thus claims 1-18 and 23-31 are allowable over the prior arts of record. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Saqib J. Siddiqui whose telephone number is (571) 272- 
6553. The examiner can normally be reached on 8:00 to 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jacques Louis-Jacques can be reached on (571) 272-6962. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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